trans-Diamminedichloroplatinum(II), a reversible RNA-protein cross-linking agent. Application to the ribosome and to an aminoacyl-tRNA synthetase/tRNA complex.
A new approach allowing detection of contact points between RNAs and proteins has been developed using trans-diamminedichloroplatinum(II) as the cross-linking reagent. The advantage of the method relies on the fact that the coordination bonds between platinum and the potential acceptors on proteins and nucleic acids (mainly S of cysteine or methionine residues; N of imidazole rings in histidine residues; N7 of guanine, N1 of adenine, and N3 of cytosine residues) can be reversed, so that the cross-linked oligonucleotides or peptides in contact within a complex can be analyzed directly. The method was worked out with the ribosome from Escherichia coli and the tRNAVal/valyl-tRNA synthetase system from the yeast Saccharomyces cerevisiae. In the first system the platinum approach permitted detection of ribosomal proteins cross-linked to 16S rRNA within the 30S subunits (mainly S18 and to a lower extent S3, S4, S11, and S13/S14); in the second system major oligonucleotides of tRNAVal cross-linked to valyl-tRNA synthetase were detected in the anticodon stem and loop, in the variable loop, and in the 3' terminal amino acid accepting region. These results are discussed in light of the current knowledge on ribosome and tRNAs and of potential applications of the methodology.